Supplementary methods

Cell culture
The human U251, U87, and HMC3 cell lines were purchased from iCell (http://www.icellbioscience.com/search). U251 and U87 cells were cultured in DMEM medium containing 10% fetal bovine serum (FBS) and 1% double antibody at 37℃ with 5% CO2 in an incubator with saturated humidity. HMC3 cells were cultured in 1640 medium containing 10% FBS and 1% double antibody under the same conditions.

q-PCR assay
The protocol for the qPCR assay involves several steps, including sample preparation, reverse transcription, PCR amplification, and data analysis. Primers were designed using Primer 5.0. The primer sequences for β-actin and IGFBP2 were as follows: β-actin (F: ACCCTGAAGTACCCCATCGAG; R: AGCACAGCCTGGATAGCAAC) with a product length of 224bp and IGFBP2 (F: TTGTGAGAAGCGCCGGGAC; R: GCCTCCTTCTGAGTGGTCATC) with a product length of 82bp.

Cell Counting Kit-8 (CCK8) assay
The cells were digested and counted in 96-well plates at a density of 2*103 cells/well, 100 μL per well. After the culture adhered to the wall, the corresponding treatment time was carried out according to the above method. Then, 10μl/well of CCK8 (Abiowell) was added to each well, and the CCK8 solution was configured with a complete medium. The absorbance (OD) at 450nm was analyzed by Bio-Tek enzyme label after incubating at 37℃ with 5% CO2 for 2 h.

EdU assay
An appropriate EdU (Ribo, C10310) medium of 50μM was prepared by diluting the EdU solution (reagent A) with cell culture medium at 1000:1. Cells were cultivated overnight in each well after 100μL of 50 m EDU media had been added. PBS was applied to the cells 1–2 times for 5 minutes. Each well received 50 mL of cell fixative (4% paraformaldehyde), which was then incubated for 30 minutes at room temperature. Each well received 50 mL of 2 mg/mL glycine, which was then incubated for 5 minutes in a shaker. Each well was treated with 100μL of PBS and washed in the decolorization shaker for 5 minutes. 100μL of penetrant was added to each well for decolorization and incubated in the shaker for 10 minutes. 100 μL of 1x Apollo® staining solution was added to each well and incubated in a shaker at room temperature for 30 minutes, away from light. The shaker was cleaned 2-3 times with 100 μL of penetrant, each time for 10 minutes. Each well was cleaned 1-2 times with 100 μL of methanol for 5 minutes. Reagent F was diluted with deionized water at a ratio of 100:1 to prepare 1x Hoechst33342 reaction solution. 100 μL of 1x Hoechst 33342 reaction solution was added to each well and incubated in a shaker for 30 minutes at room temperature, away from light. Each well was treated with 100 μL of PBS 1-3 times. The observation was conducted immediately after staining.

Transwell assay
Matrigel was diluted with 100ul of cold, serum-free DMEM medium per well for a final concentration of 200ug Matrigel. In the lower compartment, 500ul 10% FBS complete medium was added. The cells were digested by trypsin into single cells, then re-suspended to 2*106 cells /ml in a serum-free medium, with 100ul cells added to each well (Corning). For 48 hours, the cells were incubated at 37°C. After being cleaned with PBS three times, the upper chamber was fixed for 20 minutes with 4% paraformaldehyde. The upper chamber was stained for 5 minutes with 0.1% crystal violet and then five times with water. An inverse microscope was used to examine the surface cells.
The U251 and U87 cells were placed in the lower chamber with 500ul 10% FBS complete medium, and the HMC3 cells were placed in the upper chamber with serum-free DMEM medium. The follow-up procedures were the same as mentioned above.

Supplementary Figures
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Figure S1. The molecular features of copper metabolism-related score. A. Box plot showing the expression differences of tumor grade, MGMT status, and IDH status in the two copper metabolism-related score groups in the TCGA cohort. B. Box plot showing the expression differences of tumor grade, MGMT status, and IDH status in the two copper metabolism-related score groups in the CGGA cohort.
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Figure S2. SNP analysis of the copper metabolism-related score. A. The differentially mutated genes in the two copper metabolism-related score groups. B. The mutually occurred and exclusive mutations in the two copper metabolism-related score groups.

image1.jpeg
Cu.Score

Grade

Methylated

Unmethylated
MGMT

G2’ G3 G4 Methylated Unmethylated Mutant WT
Grade IDH
& *xk
e
4
§ 3
32

g!! £
wWT

IDH

Mutant




image2.jpeg
SETD2
HYDIN
HMCN1
PKHD1
PIK3RT
muc17
OBSCN
LRP2
KEL
PCLO
AHNAK2
RB1

COL6A3 [v =

SPTA1
IDH1
RYR2
FLG

ATRX '+

PIK3CA

Low (n = 398) v/s High (n = 246)

..IHW )***l
s

l

-3.86 0.00

153
@
3

Log odds ratio

IDH1
EGFR
PTEN
cic
ATRX
TP53
NF1
NOTCH1
FUBP1
RB1
AHNAK2
TIN
SPTA1
FLG
COL6A3
KEL
HYDIN
RYR2
TRPM2
SCN9A
PDGFRA
FLG2
CALN1

—e— High—e— Low

Co-occurence

1

-log10 (p-value)

]
v o= o

]
w

Exclusive

mucie &

NF1
TN
PTEN
TP53
EGFR

NF1
LRP1B -
ARID2 -
SYNET
TCF12
muct7
KAT6B
HMCN1
APOB
BCOR

SMARCA4
ZBTB20
NIPBL -

]
ioHz EE

ARID1A
PIK3R1
PIK3CA
MUC16
NOTCH1

High

20
69
61

23
68
36

18
17
58
20
22
18
16
e
21

10
10
10

148

O R GRS

Co-occurence
3
2 O
. 3
i
0 &
°
Ik
2 T
3
Exclusive
* p<0.01
- p<005




